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Introduction 
The species of sec tion LiK/doria Harv .. as circumscribed by 
Knuth (1912 ). show a variety or growth forms and a diverse mor-
phology o r vegctative reatures and floral structures. In a ser ies or 
three papers. species of the original sect ion Ligu/aria were 
placed in the sections CltoriSI1111 DC. (Albers e/ til. 1995 ). Sub-
slICClllel1l1f1 J.J.A. v.d. Wah (Van der Walt et al. 1995) and 
.IC!l1kinsOl1l(l DC. (Van der Wah el al. 1997). Previously Dreyer 
l' l al ( 1991 ) transfer red two species or section Ugu/aria s.l. to 
the section ( ·ortll.'ii l1a (DC) Harv . and three other species to the 
section /?e lll(ormia (Knuth) Dreyer. T hese taxonomic changes 
resulted from multidisciplinary studies and karyological data 
(Albers e l (II (992) proved to be of great significance. 
Remain ing species in the section Ligularia are: P. c:rassipes 
Harv .. I' (lIlXidulI1 (L.) L' HeriL, P hirlllnt (8 urm.f. ) Jacq .• f' 
hy,I"!";x Harv .. V or l.!ophilu/II Schltr. , P. pII/t.:he/lunt Sims, P. 
sem:l/oliulII J.J .A . v.d. Walt , I). Miplllacl!ulI1 (L.f.) Wil ld. and P. 
{(mi/o.HlIII E.~1. Marais. Albers e[ al. ( 1992) suggested that these 
ni ne speci t:s should be retained as sect. Uglllon(J s. str . The aim 
o r this study was to examine in detail the relationships of these 
nine species and determ ine whether this proposed classification 
is val id. R~e~ntly Bakker el 0/ ( 1999), in a phylogenetic analysis 
of O;-...rA sequence data. found that J) appemlicu/atlll1l (L. f.) 
Willd . (sec tion Ifo(lrea) was placed wi thin the same clade as 
some o f the iaxa of the proposed Ligularia s. str. A detai led COIll -
parison of the morphology has confirmed this closer relationship 
betwccn J' appemlic:lIlullll11 and the rest of sec tion Ligularia 
(i\ larai s I 009 ). 
Methods 
Th~ salll~ methods as desc rihcd hy Van der Walt el 01. ( 1995) '\~re 
appl ied for the palynolog.ical. karyologicaL and chl!mical stud ies. 
rh(; methods for DNA extraction. peR and sequ(;nce analysis arc 
gh'en in Ua\..:k(;r el a/ (1998): phylogene ti c analysis was performed 
using P/\ UP 3.1. 1 (Swofford 1993). MacClade (Maddison & 
\ 'Iaddison 1 IN2) and Parsimony hckknifer 4.22 (Farris e( al 1996). 
Results 
Macromorphology 
All ten species have been described and illustrated earlier: P. 
cl"lI.\·sipes, P li tigidllm, P hirllllll and P. plIleltel/lIm by Van der 
Walt (1977); P hyslr;x. P ()reophilllm. J' seric:~F)/iltl1l and P 
slipulaceum by Vall de r Walt and Vorster ( 198 1); P appendlC:lI-
lalllm by Van der Walt and Vorster ( 1988) and P. torll/o.Hlm by 
Marais (1990). 
The habit of the species varies from erect to decum bent to 
procumbent subshrubs. Pelargolli ll1/1 Itirfllm. P. oreophillllll and 
P fulgidum are evergreen, bu t the other seven species from more 
arid regions are deciduous. The stems of P sericUi,/wlII are her-
baceous, those of P. oreophilum. r crassipe,,' and P. jii/Kidllm 
subsucculent and the remain ing species have succulent stems . 
The stems are very often covered with the remain s of persistent 
leaf bases. The persistcnt lear bases o f P crassipes are very con-
spicuous and become woody wi th age. P. appendicliialum is a 
geophyte with a tuberous root with several stem-growing poin ts. 
and inclined to develop stem incremcnts forming an extensive 
branched system . 
The leaves of all the species are pinnate or pinnately incised 
and their petioles are usually shorter than the laminae. The st ip-
ules are often persistent and become spiny in P. hysfrix. In both 
P. stipulaceltm and P. appendiclllallll/l the stipules are conspicu-
ous by their large size, and the speci fic names for both species 
make rererence to this character. 
The flowers are borne in pseudo-umbels of 2- 25 flowers. and 
the pedicels are relatively short, usually much shorter than the 
hypanthia. All the species have five petals per fl ower and seven 
fert ile stamens except P. forulo.mm with four fertile stamens. P. 
hysfrix with four to five and P appendicilimum with five. 
Palynology 
The pollen grains of all the species can be described as spherical, 
semitectate. tricolporate , zonotreme monads. Their polar and 
equatorial diameters are more or less equal and vary from 55 ~un 
in P torulosufII to 92 ).lm in P hirlw" (Table 1). The exine is 
usually ca. 5 ~m thick , but in P crassipes and P. serict/"oliulll it 
can be thicker. The tectum is reticulate in P. c:rassipes, P. flilgi-
dum, P. pulchellum and P. seric{fo/ium. In P. appendiculatlllJ1, P 
hirtum. P. hystrix. P. oreophilllnl, P. slipulaceuIII and P. fOrIt/u-
.H/III the tecta can be desc ribed as striate-reti cu late. Int raluminal 
'0 
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Table 1 Pollen grain dimensions in section Ligularia s. sfr. (in ~m) 
PnJilr Diameter Equ<l\orial di amell:r 
~p~J.: j es Specimen number Min 
/ ' tll'Jlelllltni/a/1I111 STEU 3.23S 
LC lpol dl.J W~ not 
Adaillson \..I!<:..I HOI. 
" (!"ass/pes ST EU s n. 60 
" !lIlgn/u/J1 STEll ')n 56 
STEll 3()(J7 64 
I' 11/1'1/111/ ST U I2045 61 
srru 21X9 51.) 
I' Ill 'slr /X STFlJ s.n. 1>1 
/' o/'eophilulII STEl l S07 (,4 
f' 1'I1/c/)e/l1l1l1 STEU 1538 5(, 
STEll 2344 64 
I' .WrJI .. '{fO/1II1II STEU Wdl 64 
STEll 20M; S6 
" SIIf)II/aCl'UIJI STEll 1('00 64 
STEll ](12 1 (,4 
" IOru{oSlI11I STElJ 4310 55 
bacula arc prominent in P. I'"/ehellilm and I '. se";cffoliul11. 
I3acula are also present in some grains of P hys/rix, I' 
,\'tiPlIlll('t!1/1I1 and "- Ivnt/o.'iIIIJI . 
Karyology 
Several addi tional chromosome counts have been obta ined 
(Table 2 ) and confi rmed that all speci es are diplo id with a basic 
chromosome number x = 11 (A lbers el al. 1992). P. 
appelldiell/(/11I111 is a lso d iploid wi th x = 11 (Gibby ef 01. 1996). 
Phenolic compounds 
The navotloid composi tion of sect. Ugularia s sIr. is 110t homo-
geneous. Two distinct ly different groups of species (Table 3) can 
be disti nguished: Group I , s ix spec ies (P. hiI'll/III. P. hY,\·/l'ix. P. 
o/'l!ophUulIl. P putehellulI/. P sliplllacelfl1I, P !o/'l/loslIm) contain 
almost all fl avonoles (myricetin , quercetin , kacm pherol) but no 
tl avollcs except P hy,w';x (Iuteo lin). Addi tiona ll y the group is 
characte rised by the presence of delphinidin but lacks gallic 
ac ids and hydro lysab le tann ins in all six species. The flavonoid 
compos ition of P_ appel/dicit/mum is s imilar lO Group I , and 
contains flavono les (myricetin . quercetin) and de lphinidin, but 
lacks f1 avones, ga llic ac ids and hydrolysable tannins (W illiams 
el al. 19(9). Group 2 is formed by P. crassipes, P. julgidl/f/1 and 
f' serh:{to/iu/II. In contrast with the first group all three species 
lack Ill yreci ti n. and all are rich in hydrobenzoic ac ids and hydro-
Iysable tannins. In spite of the wide distri bu tion range from 
Yzerfontei n in the south to Alexander Bay in the north, and the 
variation in cli matic and edaphic conditions. no taxonomically 
significant variation was found from accessions of p, /u lgie/11111 
collected across its range. 
cpONA sequence data 
A selection of cpDNA trnL-F sequences were used from clade 
Ala and Alb from Bakker e ( 01. ( 1999) in order to establish phyl-
ogenet ic relationsh ips of P. slipu/ac:e llnl (G enBank number 
AF036058). 1'. (orll loslI'" (A F036059), P. hirlll'" (AF036060), 
I ' . appel/diel/lallfnl (AF036062), P puiche/llllll (A F03606 1), P. 
r-v!a, X i'\'1in ~vt a:\ X [ \:ilIC thit:kn ~s.., 
n 8') 85 
72 82 77 
72 X') 85 
74 69 M 75 70 5~7 
69 64 54 6(J 1>1 5 
77 71 64 82 71 5 
n 79 71 R') X4 5 
77 69 j I 77 6() , 
64 62 61 64 62 5 
82 77 74 N2 77 5 
69 64 51 69 (,4 5 
87 66 61 74 (,<) 5 
X4 74 54 H9 82 7.7 
71 64 56 71 (v·l 7.7 
82 77 66 X2 74 5 
74 69 64 84 (It) 5 
64 60 57 ()3 61 5 
(1I1gidllm (AF036056). P. seric:i/olillm (A F03605 7). and related 
taxa P Iliridlllll (A F036071), P s,,!1i=opt:lallllJ/ (AF036072). r 
Cl![(1'/{111 (AF037067), P. howkeJ'i (AF036068), P J/ahe/ii/o!illll/ 
(A F036069). P. .fissi/()lilfJJl (A F0360(3). I' (llIrill1l11 
(AF036064), P. rapaCell1l1 (AF036065) nnd l' IlIleollflll 
(AF036066). Pelargol1iul1I xerophylol1 (AF036055 ) and I' 1'(/11-
iculal lllJl (A F0360S I) were chosen as olltgroup taxa. The align-
ment contained 967 nuc leotide pos itions plus 29 recoded indel 
characters. In tota l the da ta set cont<1incd 20 phylogcnet icall :. 
informative characters plus 39 characters tha t were var iahle but 
not informative. Phy logenetic analysis was performed using a 
Branch and Bound search which yielded 18 most parsimon iolls 
trees of 66 steps long and with CI = 0.91 and RC = a.so. The 
stri ct consensll s tree (F igure 1) shows the sect. I.iglliario spec ies. 
including P. appelldiculallllJl. grou ping toge ther. with I' . sf/riC/-
folium and P. /lIlgidlll1l sister to the other five species of sect. 
Uguluria. Support fo r thi s arra ngement. as measured by JOOOO 
replicates of parsi1l1 ony jackkni fin g. however is low (5 5 %). 
Stnct 
" I 
P.howken 
) }' hmdum 
70 }' .W:hlzopelallll1J 
P cul(rl/11I 
}' f/abeiNii/mni 
56 I P ,!i.\·\4i11Illf1l 
73 I j' aUl'lfl/1II } ' rapacellfll 
97 J>. llifeolum 
63 P. stipulaceum 
P. romloslim 
S1 P. hirfum 
S5 P. appendicuJatuln 
P. pU/chellum 
P. jillgldum 
P. sericifoJium 
. P. PCIIIIC:lllalum 
p. x£'ro hVfrJl1 p 
Figure I Strict consensus tree or 18 most pa rsimonious t r~c~ 
ca lculated by a I3ram:h & Bound scan.:h. 
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Table 2 Chromosome numbers in Pelargonium section Ligularia s. sir. 
ChromosOlllc 
1ll11nbers 2n Collector 
/' crfl.\\II){'S 
II /lIlgulllll/ 
I' '/11"111111 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
11 
22 
11 
11 
I' Il1xlnx 22 
22 
12 
22 
I' or('(Jpill/1I11J 22 
22 
I ' {Julc!JeJful/l 12 
22 
22 
22 
22 
22 
22 
12 
P .Ienc!/oiilllll 22 
22 
22 
22 
22 
22 
P .Il1pu/acelflll 22 
22 
22 
22 
P lo/"lr/OSIIII! 22 
Drij t]muL 
Drijthnut 
Marschc\vski 
Van der Wal( 
Marais 
Van tier Wall 
J)ri.ilhout 
~l oJTet1 
BlHlchcr 
Van tier Walt 
Van tier Walt 
Stirton 
Gibby 
Albers. 1\;le\'e & Kusch 
Albers 
Alhers 
Albers 
Van der Walt 
H..a iLL 
Van der Walt 
Drijlhollt 
Drijlllout 
Van der \Vall 
Bayer 
Ll\ranos 
I.avranos 
Lavranos 
Van der Walt 
Van der Walt 
Dri,ilhout 
Le Roux 
Fischer 
Fischer 
Vall der Walt 
Van Jaars\"l:ld 
l)rij JllOut 
.J Urgens 
[3urgers 
Mollet! 
Fischer 
Van der \\ioll 
Fischer 
Van Jaarsveld 
Van der Walt 
Van Jer \V alt 
lIngo 
Lavranos 
Marais 
Colh:ctor:-. 
number 
1315 
1427 
S.II. 
.I'll. 
SI1. 
449 
1349 
1132 
SO 
SY6 
772 
9381 
2089 
2093 
2585 
475 
S II . 
910 
nR 
1630 
t037 
3543 
16572 
26950 
.1'/1 
549 
.I'll 
1375 
S .II. 
7' 
-., 
954 
~125 
1784 
S.n 
1169 
7 
955 
127 
4022 
S07 
814 
1202 
IX937 
230 
Collection numher Local it) 
STEll 651 
STEll 657 
STEU 3983 
STEll 427 
STEU 482 
STFU 523 
STEU 652 
STElJ 906 
S lUI 998 
STEU 1026 
STE il 15112 
STEU 3067 
(3&C 33 
K 1347 
AL 2089 
AL 2093 
At. 2585 
STEU 550 
STEU 950 
STEU 1817 
STEll 2189 
STELl 23S6 
STEU 2404 
STEU 3373 
STEU 2994 
STEU 3932 
ES 66 
SITU S83420 
STE ll 807 
STEll 870 
STr:U 654 
STEll 1538 
STEU 1545 
STEt! 1567 
STEU 2067 
STEU 2344 
STELJ 2969 
I lbg.12864 
STEll 966 
STEll 916 
STEll 15; 1 
STEll 2068 
STEll 1922 
STEU 2369 
STEll 1600 
STEU 1621 
STEll 1949 
STEll 2813 
STEU 3665 
RSA. \V Capc. Lutz, illc 
RSA. W ClpC. Pikctbcrg 
RSA. W Capc. Brandbcrg 
RSA. N Capc. Srcinknrf 
RSA. \V Cape. "y'/c rfi.lllicin 
R .... A. W ('apt! . 'l/erflllltdn 
RSA. \\' Capc. Killian Pass 
,\. loe. 
({SA. \V Cape, StrandlllnLein 
({SA. \\' (",Ipe, 1.ei poldLvi Jic 
({SA. \\' ("ape. V,Hlrh~ nsdorp 
RSA. \\' Cape. l.angslci Mnuntains 
RS:\, W Cape. Fb IHJ'S Bay 
RSA. N Cape, AlexilIllkr 13<1) 
RSi\, W Cape. (jrnotvlei Pass 
RS i\, W Cape. Vrcti(:ntial 
RSA, \\' Cape, Y /erlll1ltdn 
RSA, \\' Clre, l.iOll· s I leaJ 
s. Joe 
RSA , W Cape, l illie Ve!"s\e!J Re:-.ene 
RSA, \\' Cape, Kanon].;np 
RSA, \\' Cape, Sh::llenhnscll 
RSA. \\' Cape, l\'lalmesh\\r~ 
RSA. \\' Cape, rvloonJkui l 
RSA, \\' Cape, Karoopnort 
RSA, N Capc, :--' l iddclpo:-. 
.\' loco 
RS .. \, N Capc. Ca l\ i1ll<l 
RSA, W Cape, f'akhuis Pass 
RSA, \\' elpe, Agh:r~Witzenherg 
RSA, N elpe. Sannagas 
RSA, [\! Cape, Spektakelherg: 
RSA. N Cape, Kamieskrnllll 
RSA. N Cilpe, SteJ1lknp l" 
RS A, N Cape, Spcktakd Pass 
RSJ\, N Cape, AnellllU:-' Pass 
RSJ\, N Cape, Sannagas 
RSA. N Capl:, Ridners\ eld 
RSA. N Cap~. Sp~ktakd Pass 
Namihia, Rosh Pinah 
RSA. N Cape, Springbn].; 
RSA, N Cape, Spt.:].;la].; .... 1 Pass 
RSA, N Cape, Srringhok 
RSA, N Cupe, Steinknp!' 
RSA, \\" Cape, Laingsburg 
RSA, \\' Cape, Matjiesi"olltcin 
RSA, \V Cape, K<:urhoOlllsllmtein 
RSA. \V Capt.:, Kamiesberg 
RSA, N Cup~. Klipp laat. Sutherland 
14 
Discussion 
With the exception of P appelldiclIlatlllll, the species of Ltgll-
lano s sir can all be described as subshrubs. but with various 
habilS. They are all confi ned to the winter rai nfall region of 
South A hica, but the climatic and edaphic condit ions va ry con-
siderably over this vast d is tribution area. Some species are 
adapted to very specific cond itions and restricted to relatively 
small distribution areas (J ) cl'{Issipe.'i, p , ol'/!ophillll11, f .<ie/kilo-
l i llll1 and }J lom/o.wm ). P. llppendiclllallll1l is a geophytic spe-
cies (prt::vio ll sly included in section Ifoa/"ea). but inc lined to 
form stem increments. P. jitfgidlfl11 and P. sllplI/aCf! IIf11 have 
\\r ider distr ibution areas. A ll the species show the same number 
of fl oral part s, except for the num ber of ferti le stamens which is 
7 ill the major ity of species but only 4 in P. /ondoslll1l and 4 or 5 
in /' hysf,.i.r and 5 in P. oppel/dicll/arum. The variation in fl ower 
struc ture can be ascri bed to different po lli nation syndromes 
(S truck & Vall de r Walt 1996 ). The o rn itho philous P fu/gidum is 
a typical example o f such a polli nation syndrome. Albe rs el al. 
(1995) suggested that floral structure in PelW}!;Ol1iulII is not nec-
essari ly a rel iable ind ication of phylogenetic relationsh ips. The 
pollc li g ra ins of the te n spec ies are not identical. T he g rai ns of all 
the species are more or less spherical , but the ir s izes and tecta 
vary. It has been demonstrated in previo ll s papers that some sec-
tions of I Jc /al"J!ol1ium are palyno logicall y homogeneous (e.g. sec-
tioll ( ·Ol"fIlSilllf. Dreyer el al. 1992) and others hete rogeneous 
(e.g. section .fcnkinsonia, Van de r Walt el at 1997). Karyologi-
cal stud ics showed that the ten species have the same basic chro-
illosome number (x = II) and the same chromosome size . The 
ttl xonom ic significa nce of chromosome size and number in 
Felwj!lmilflll has been noted in several papers (e.g. Gibby & 
West fold 1986; Van der Walt el al. 1990). Albers ef a/. (1992) 
suggested that the secti on UglI/aria s /. shoul d be divided into 
s. Afr. J . Bol. 2000,66(1) 
four groups of species based on karyology. O n the basis o f pat-
terns of phenolic compounds. P fulgitlunl forms a subgroup 
together with F cmss;pes and I) . seric(fo/ium, whereas the other 
species arc linked by the presence of de lphinidi n. This correlates 
well with the trnL-F based phylogeny (F igu re I ). 
P appel1diculalul/1 has tradit ionally been placed wi th other 
tuberous rooted species in section I/oarea. However, although 
superficia ll y simi lar to other spec ies of thi s sect ion. P 
appemliclI/afllll1 differs in sevcra l characters . It has a s ingle 
tuberous root with several ste m growing po ints that can. in the 
case of heavy graz ing, develop in to stem increments. forming an 
extensively branc hed system. The form of the s tipules is a lso 
d iagnostic and the lengths of both hypanthia and frui ts are Ill llch 
greater than for species of Hoarea P. appendicu/alunl is autoga-
mous (Meve 1995) and sets seed freely in cu ltivation, ill contrast 
w ith species of lIom·ea. 
A compar ison of macromorphology. palynology, karyo logy 
and phenolic compounds of P. appel1dicu/alllni with the nine 
species of Ligu/aria has revealed several sim ilarities. espec ially 
in flo ral sructure (Marais 1999). Despite differences in the over-
all mac rolllorphology, the di stinctive stipules of P. appemlicu/a-
film are very similar to those of P sfipu/aceu1II and I) 
pu/cilelllllll, as observed by Harvey ( 1860). and these three spe-
c ies al so have a simil ar phenolic composition. Fe/urgol1iulII 
appenclicu/afllm is s im ilar a lso in chromoso me nu mber (d iploid , 
x = 11) and size. In the recent phyloge netic analysis of DNA 
sequence data (Figure I , Bakker ef al. 1999) P. appendic lI/of/{m 
is placed with in the Same c lade as species of Ugu/a,.ia s sfr. 
rather than wi thi n the clade com prisi ng species of sect. I/ollrea 
In o rder lo refl ect the phylogenetic rela tionships of a ll ten 
taxa di scussed here , it is appropriate to inc lude them all 
within one secti on . The namc of the sect ion shou ld be 
Table 3 Flavonoid patterns of Pelargonium section Ligularia s.str 
I' ("rusSIIJ(!S 
/ ' /1I/gll/lim 
Col lect ion 
num ber 
STEU 3983 
STEil 427 
STELJ482 
STEll 998 
K 1347 
AL 2093 
AL 2089 
/ ' s{'nolo /1II111 STEU 1551 
/ ' IlIrfll/ll STEU 23 86 
M 
., 
P Illsfr/.\" SSSZ 881420 2 
I' orcopll/lum STEil 807 
I' I!II/d will/III STEU 1538 
P .. \ /ll'u/acC!1I111 STEU 1600 
I' lorll/oSIIII1 
STEil 2813 
STEU 3665 
2 
2 
2 
2 
2 
Q 
3 
2 
2 
2 
2 
3 
1 
3 
3 
3 
3 
., 
'! 
2 
" 
2 
2 
I. 
3 
1 
3 
3 
3 
3 
2 
, 
A Qm Km eh Dc Cy PI.! Go I'r liT 
2 2 
., 2 2 2 
2 2 2 
2 2 2 2 
2 2 ., 
2 2 2 2 
2 2 2 2 
2 2 
2 
2 
2 
2 2 2 
2 
2 '! 
2 2 
M m~ ricl!l in . .Q quercetin. K kacmpfcm 1. L lutcolin. A apigenin . 1 isorhamnelin. Om qucrcclm-3-mclhyh!thl:r. KIn kaempferol-3-
methy lether. Ch chrysoer iol. [k del phin idin, 4 cyanid in , £.e pelargonidin. Ga gallic ac id . .er pro tocatechuic acid (the 
latter arc hydroxy benzoic acids), H.I..-hydrolysable tannins. 
1 hn\ collt~nl. 2 medium content....J.main compound. '1.. unid~ntifi ed compound 
S Mr. J. Bot. 2000. 66( I ) 
Figure 2 Distri l1lliion and concentration ofspcdC!s oftht:: sl!ct ion 
I./gulana.\ .\/r 
!./glliuria: /' hirlul1I was designated as the type species of 
sect ion I.fglllaria by K nuth (19 12). 
Taxonomic treatment of seclion 
Fl! /Wg()lIilflll section Ligu/ol'ia Harv. ill Harvey & Sonder, Flora 
Capensis Vo1.1: 280 ( 1860); Knuth: 317 & 376 (1 9 12). Type 
species: /' hiuum (8 urm.f. ) Jacq. 
Secti on UglI/ariu was fi rst described as a ge nus by Sweet 
(1 S~ 1). This name was a later homonym of the genus Ligll -
furia Cassini (18 [6) in the As teraceae . However, a rticle 58.3 
o f the inte rna ti onal Code o f Botanica l Nomen cl ature (GrelHer 
1/1 al 19(4) makes provision 10 reta in the name LiKII/aria at 
sect iona l le"e l. 
Diagnostic features 
Ln.:t.: t to lk l.:umbc-n l or procum hent. I!vcrgrccn or dec iduoll s sub-
~hruhs ur lk(':IJU(lUS geophyte:. Stem subsueculcnt or succulent but 
ulh:n becoming somt:\vhat woody \vith age. oft!.!n c{lven:d with 
rem<llllS uJ" perslstcnt l!.!<lf hases. L!.!aves simple. pinnate or pinnately 
incised. PellOles IIs ually shoner than laminae. hase!'l often p!.!rsistcnt. 
Slipuli.:s olkll pl.!rs istent. Pseudo-umbe:1s 2- 25- tlowcred. Ped icel 
usuall y rdatl\'dy sho rt and much shorter than hypanth ium. Petals 5. 
all 1110n: ur kss equa lly sized or posteri or two larger than antl!rior 
three. Feni!.: .... U.Illlcns ( 4 or 5)7. 
Geograph ical d istribution 
The see ton UglI/aria s. sIr. is confined to the western part of the 
:--.Jorthern Cape and Western Cape (Figure 2). None of the species 
occur east of the 2 1 °E longitude. T he di s tribution area of the sec-
tion s tre tches from the Gariep Ri ver in the R ichtersveld, sout h-
wa rds into the Cape Peni ns ula. The diversity centre is along the 
\\ cst coas t. 
Key to the species 
la (ieoph) \e 
I b Suhsllrub 
P appendicllfatum 
. . ........... .... ' 2 
2a Stcms IlHmiliform. petioles much longer than laminal! 
P toru/oslIlII 
111 Ste lil s nu t mo nili fo rm. petio les more or less the sam l! It:ngth 
or shuriei' than lam inac 3 
3<1 I lypanth ium shorter than 15 mm 4 
~a Posterior petals more or less as \vide as anterior 
()n~s. stipules basally attached. 
~h Posterio r petals much wider 
. .. P.oreophi/wn 
than anterior ones. 
35 
st ipules decurren t along pet iole . . 5 
Sa Lea r hases very ctlllsp icu(lliS. \\"(lolly and 
pers isten t I' crassipe.\ 
5b Leaf base!'l inconsp icuuus. herbaceous ilnd 
semi-persistent . 1'. "mul11 
3h Hypanthium longer than 15 mm ... .... . 6 
oa Posterior petals much wider than anterior ones . 
. . . 7 
7a Leaf hast:s "(lod). leaves vi llolls. petals plllk 
10 mauve . I) crOSSlpl!S 
70 Lt:a f hases 1101 w(1udy. leaves sericl:u lIs. 
peta ls searlt:t. carmine or pinkish purpk .. ... . g 
Sa Pst:udo-lImbds -l- 9-l1o\\"l!red. petals 
sharply rdlcxl!d . f . /lIfgu/WIl 
80 Pst:udo-lIl1lbels 1- 2- llowered. petals not 
shtlrp ly rdlcxcd . P senCi/o/i1l1H 
6b Poste rior peta ls more or les!' as wide as anterior 
ones. . ........ .... . . ') 
9<1 Persbtcil t st ipules spiny. krt ik stamens <1 or 
5. J>. 'wstnx 
9b Persistent stipules not spiny. fer tile stamens 
7. 10 
lOa Pseudo-umbds 2- 5-J1owe:n:d. pedicel 7 
mm long. fl owcrs pak-yellow 
. P StipIl/OCC!1I111 
lO b Pseutill-uillbeis 6- 25-I1O\vercd. peuicd 
2- 9 mill long. nO\\i~rs wh ite 
f puichefllllll 
Taxonomic treatment of species 
I. Pelargonillm Izirtum (8urm.f.) Jacq., Icones p lan taru lll ra rio-
rum 3: t. 536 (1793); Wi lld.: 644(1800): Persoon: 266 (1806): 
Des f. : 465 (1809); Willd.: 712 ( 1809); Sweet: 113 (182 1): Harv.: 
281 ( 1860); Knuth: 38 t (1912): Adamson & Salter: 516 ( 1950); 
Van der Wa lt : 22 (1977). !collo type: BUfm.f., Speci men bo tan i-
cum de Geraniis t. I . fi g.64 ( 1759). 
Geranium hirlulJ/ Burm.f: 48 ( 1759); Cav.: 258( 1787). Type: as 
for P. hirtuIII . 
Ligll/aria hirta (Burm.f. ) Eckl. & Zeyh.: 70( 1835). Type: as for 
P hirlum. 
Pe/argonium tenuifoliul1I L' Heri t.: 421( 1789); Salisb .: 3 13 
( 1796); Willd. : 689 ( 1800); Desf.: 466 ( 1809) . Iconotype: 
L'Heril.. Geraniologia: 1.12 ( 1792 ). 
Diagnostic features (Figure 3) 
Erect to decumbent. evergreen suhshrub. Stems succulent. often 
armed with pers istent bases of pctioks. Leavl!s pinnate. villous and 
glandu lar: lamina oblong-lanceolate In outl ine: pinnae bipinnatiscct. 
!'legments linear: petiole morc or less the same length as lam ina. 
bases persistent for some time: stipules decurren t a long petiole for at 
leasl half o f their length . sem i-persistent. Pscudo-umbds 3-8-tlow-
ered. Pedicel very sho rt (2-4 mm) and Illuch shortcr than hypan-
thiu m (4-12mm). Petals 5. pink or purplish. seldom while. pll:a~rior 
two with darker markings and morc or less the same length but wider 
than anterior three. Fertile stamens 7. 
Geographical distribution (Figure 4 ) 
P. hirlum is confined to the Western Cape . It occurs from Veld-
d ri f in the north to Faure in the south . T his area lies in the winter 
rainfall region and rainfall fi gures o f 400 to 800 mOl per annum 
have been recorded. P. hirlllm is usually found in flat areas on 
deep sandy soil. 
Selected specimens studied 
-3218(Clanwi lliam ): 
(PRE). 
14 km S of V~ldd r if (-ee). Thompson S()O 
S. Afr . .I. Bol. 200D. 6(,( I) 
( 
J 
B 
,. 
E 
A 
l 
/ 
, ' •• I / / 
' . 0 
',1, 
',' . ~. 
Figure 3 I' hirtwlL A. Filnvering plant x J: B. p(:wls x2: C. gynocc ium x2: D. alldroccium x2: E. schiJ;(\(.:arp xl 
s. Ati·. J. Bot. 2000, 66(1) 
Figure..j. (jcographical distrihution of P. hirtlllll. 
- 3317(Saldallha): Saldanha (-BB). Parker -/636 (BOL). 
- J318(CilpC "1'0\\,11): Langcbaan (- AA), Grant (MO. PRE): 
Ldicfontcin ncar Ilopeticld (-AB). Bachmann /537 (Z): Tinie Vcrs-
veld Rcscrn: (- AD). ' "all der Walt 920 (STEU): Kanonkop nem 
Malmcshury (-Be). DrtjJholl1 2386 (STEU): farm Voorspocd Ilr.!ar 
t'vlalmcshuf), (- BD). l'an der fValt & f'orster 1037 (STEU); 
Grocnckloof (- C13). Boills -1255 (BOL); Lion's Head. Table 
Mountain (-t"0), J."all der Walt -/75 (STEU): Paarlbcrg (- DB), ( "an 
tier ..\/enn.' f002 (PRE); Brackcnfdl (- DC), Bos -12-1 (PRE). 
-3319(Worcester): ncar Dc Wet (- OA). SchOllkcll /62 (STEU). 
- 3418(S imonstown): Llandudno (- AB). Ho/strom & Aeods 736 
(PRE): ncar Faure (- BB), rail del' Walt 583 (STEU). 
2. Pelargol1illm oreopltilum Schltr. in Bot. Jahrb. Syst. 27: 151 
(1900); Van der Walt & Vors ter: 286 (1980); Van der Walt & 
Vorster: 103 (1981). Type. - Western Cape Province: ' ... in monte 
Packhuis-Bcrg', Schlechter 865() (PRE lecto.!; BM!; BOL!; E'; 
GI; K!, U; MOl ; P! ; SI; W'; ZI ). 
Diagnostic features 
Erect to decumhent. eve rgreen suhshrub. Sterns suhsuccuknt. armed 
\\-ith persistent petioles and/or sti pu ics. Lcavl:s pinnate, hi rtellous 
and glandular: lamina ovate in out li ne, pinnae pinnately incised. seg-
ments linea r: petiole more or less the same length as lamina. 
pers istent fo r S0111e time; stipu les attached to pdiok at their very 
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Figure 5 (i~ographical distribution of P. oreophilum. 
hases, cartilaginous. persistent. PSClId{Hlmbds 2- 3-llmen:d PedI-
cel (2- 8 mm) slightly shorter than hypanthium (5- 12 Illlll) Petals 5. 
pink to purplish-pink , ... ith \\inc-rd mark ings. postcrior t\\O sharrl~ 
rdlcxed, anterior three almost straight. all petals or 1110re or k"" 
cqual size. Fertile stamcns 7. 
Geographical distribution (Figure 5) 
P ol"eophilwll is apparent ly confined to a relative ly small area in 
the southern part of Namaqualand. It has been collected 11'0111 
N iemvoudtv i!le in the north to Pakhuis Pass near Clamvilliam in 
the south. The area receives a winter rainfall of 200 to ..J.OO mill 
per annum. P. oreophilunT occurs in mo unta inous terrain on 
sandy soil derived from sandstone. 
Specimens studied 
- 3118(Vanrhynsdorp): Brandewyn Rivcr ( - 01)) . . ","ehlec liter fO,\ _'-I 
(BOL). 
- 3119(Culvin ia) : Nk:U\\{)udtv ilie (-Al"). fA'lpo/dl S I/. (IH)I. ) 
-3218(Clan\',.:il li am): Pakhu is Mountai ns (- BB l. 1-.\tcr/lln·s('11 
2172-1 (BOL. PRE): ncar Pakhuis (- BBl. l.eipo/dl ]lr.1i) (BOI ): 
Pakhuis (- BB), Boilis 89./-1 (BOL): L.\·terhm·se!1 2/-2.1 (BOI.) : 
Clanwilliam (- 88), Leipoldl i.1()9 (BOL). 
-3219(Wuppertal): Pakhuis Pass (-;\;\) . .... ;"Mechler 8()5f1 (It\1. 
BOL: E: G; K; L; tvl0: P: PRE: S: \V: Z): "(111 de/" II 'all 5.Jf) (S II:l ' ) 
3. Pelargonium Itystrix Harv. in Harvey & Sonder. F lora Capcn-
sis I: 280 (1860); Knuth: 379 (1912); Compton: 294 ( 1031 ): Van 
der Walt & Vorster: 75 (1981); Craib: 5 ( I 987).Type: without 
precise locality, Massoll.\" II. (Bt'v1. holo. fl. 
Diagnostic features 
Erect to deeumhent. deciduous suhshrllh. Skms slKOllcnl. ,mlll'd 
with persistent stipules. Leavt.:s pinnate. hirsl1tt.: and glandu l,lt·. la111-
ina ovak in outline. pinnae pinnate ly incised. st.:gmcnts oblong or 
linear: petiole more or kss the same h:ngth as larl1lna: "tipuk" hard 
and spiny, pt.:rsistent. Pseudn-urnhcJs 2- 1J-llm\ercd . Pl:dict.:1 ,er~ 
short ( I mm) and much shorter than hypanti1ium(JO- 50 111111) Peul" 
5. creamy-white. posterior 1\\0 Wllh "illt.:-red fcath er· likc 111arl-.. lng". 
slightly short~r thun the anterior three. Fert ile stamens..f. o r 5. 
Geographical distribution (Figure 6) 
P. hystrix is known from the district of Calvinia in the north to 
the vicinity of Ma~iesfontein in the south. This area receives an 
annual rainfall of 100 to 200 mm mostly dur ing winter. It is :I 
constituent of dry Karoo vegetation, occurring on shale), so ils i ll 
Figure 6 Geographical d istrihut ion oj" F. hystl'l\. 
Fij:!urc 7 (,cographical di strihutlOn of /) crassiIH's. 
d irect sunlig ht o r sem i-shaded s ituations. 
Selected specimens studied 
- J t 19(('al\ Inial. Akkt::rendaill. Ilan lalll shcrg (-BD) ... k()ch 1511 -
(PRFl . 
- JJ20("'lolll agu): Karon (jankn Whiteh il l (-BA), " /I'eher 132 
(no!.): ( '(lIII/'/Wl 2918 (BOL): '-eigh/oll 258 (BOL): Matjiesfontein 
( r~l\). I/W{1J11t 1)989 (PRE); g J....m S of K(lornplaats (- BB). Acocks 
rs /s II'IU· I 
.t. Pelargol1iu11l c:flusipe.\· Harv . in Harvey & Sonder. Flora Cap-
ensis I: 281 (1860); Knuth: 381 (19 12); Van der Walt: 10 
(I (77). T) pc: with no precise locality. '\/O.'lSOI1 S /I. (BM. halo.!). 
I' Cllllculllll/(J1i1l11l Sch llr. : 150 ( 1900); Knuth : 38 1 (I <) 12). Type. 
- \Veste rn Cape Prov ince: ' In regione namaquense: 'I n collibus 
carro ides juxta !lulllen Olifant-Rivier. ad LangeKloof, ,)'chleeh-
'c, S035 (Llce!o.!: BM': BOL': G': GRA': K' : PRE') . 
Diagnostic features 
Spar ~...: I ) br'lIH:ht.'tL er...:ct. decidul)l!S suhshrub. StLIllS suhsuccuknt. 
anned \\!lh hardt.'nnl. persistent bases of pdillks and st ipuks. 
I.La\ t.' ~ rl ll nale. \ illollS <.I IH.I gland ula r: lam Ina oolong-I)valt: in { llI t~ 
1m.:: pinnac pi nnati st.'ct or bip innatiscLL segments linear; pet iole 
~hort.:r than latlllll<l. bases pl.'fs istent: I.:onspil:uous and becoming 
\\ und~ : ";l1puks j1I.'rsistent and bel.:orning ' .... (wdy. Psc-udo-umbc!s 2-
12·tlo\\LrLd l\:uicd relalively ~horl (2- 6 mm) and usuCllly rnw.:h 
sllorkr than h~ pallth ill tll (-1-40 mm). Pc-ta b 5. pink to m aUV\! wi th 
darker mark Ill!:!". posterior two largl.'r than an terior three. Fertile sta-
mens 7 
Geographical distribution (Figure 7) 
l 'ellllgon;ulII cr(1ssipe.~· has a restricted di str ibution in the sOlllh ~ 
ern part 0fNamaqualand . It is known from the mouth of the Olif .. 
ants River. from the Gifberg near Vanrhynsdorp and from the 
di s trict of C lanw ill iatll . Thi s a rea receives an annual rainfall of 
less than J{JO mill during the w inter months. P. crassipes is usu-
ally round Oil sandy so il s. 
Selected specimens studied 
-J I18( V<Inrh~nstl (lrp }: Ma~iic:-;kammn. tiifherg (- 13('). l. eip(llt 
.J()(JI (no1.). Olirants River mouth (- CA). Drijjhout 13 15 (STEll): 
2() km Sf-: (II' KI<.I\\'I .. :r (-OA) .. .-leach 196-10 (PRE): Nardouw Pass (-
IlD). Sa/'e, 3536 (flOL). 
-J2 18(Clauwil liam): II kill S ofOoorn River bridge (- BB) . .. )'alter 
M 33 (BOL): Langkloof (- BB). Schlechter 8035 (13M: BOL: G: 
(iRA . 1'. : PRF: Z). 
s. Mr. J. Bot. 2000. 66( I ) 
Figure 8 GLographica l distrihulion of I' lorll/oslIlIl . 
5. Pelargoniul1I lorulosliJU E.ivl. Mara is i ll SOllth Afr ican Jour-
nal of Botany 56.5 : 565 (1990). Type. _. Cape Province: Suther-
land. Klipp laat at Knriega turnoff. .\fum;s 230 (STE. holo.!: 
BOL' : K!: MO': PRE!) 
Diagnostic features 
l'vluch-branched, decumhent. deciduous suhshrub. Stems su,nllent. 
moniliform . Leavcs pinnalc. hirsute and glandular: Imnin<l (lvate to 
broadly O\'iltc in oll tlin<:. pinnac pinnately in<: i:-;cd. segments nhlong 
to linear: petiole usual ly longer than lam ina. flo t persis tc-nt: st ipu ks 
not pe rsistent. Pseudo-umhcls 4- H-tlowered. Pedi,cls "ery short ( I 
mm) and much shorh!r than hypanthium (45- 55mlTI). Peta ls 5. ~rea1l1 
10 yel low \\ ilh winc-rcd kather-li kL markings. all petals of more or 
k ss equa l size. Fert i Ie stam<:ns 4 
Geographical distribution (Figure 8) 
The o nl y known collections of I' loruloslIlI1 a re from the Rog-
geveld plateau near Sutherland and from Ngnapkop nca r Ma~ij es­
fontcin. This area receives a raint~dl or 100 to 200 111m per 
annum, mainly during winter. Il grows on sandy so il under 
bushes. 
Selected specimens studied 
-3220(Sulhcrland) : Klipplaal (- lJe ) . . \/a'ais 230 (!lOt.: K: MO. 
PR E: STE): near Sulh~rl and (-Be) . . Ito/'{us 2.12 (ST E). 
- 3320(Monlagu) : Wh itehill (- 131\ ). COIllI'UJI/ 1639-1 {Nile i). 
6. Pelargonium serici/oliu11l J.J .A. v. d. Walt in Van der Walt & 
Vorster. Journal or South African Botany 46: 284 (1980); Van 
der Walt & Vorster: 123(1981). Type. - Northern Cape Prov-
ince: Kalts Mountain , near Goedcman 's Kraal. IJre!:e s.n 
("TeO, holo .• not seen: G': K!: L': MELT: MO!: OXF' :P!: PRE!: 
S': SAM'). 
P. .'iericellll1 E.Mey. in Dn!ge: 209 (1843) , nom. nud. : ex Harv. : 
282 (1860): non Salisb. ( 1796). 
Diagnostic features 
Much-branched. erect to decul11b~nL deciduous suhshrub. Stems 
hcrbnceo us becoming somewhat woody \\l ith age, <lrmcd with 
remains of petioles and stipuks. Ll.:avcs pinnately dividcd. densdy 
sericeous and sparsdy glandulur: lamina hroadly obtru llatc in out-
line. sl!gments oblong to linear: petiole more or less the samc length 
as lamina. pers istent stipuks perSb1CtlL Pseudo-umhds 1~2-
flowered . Pedicel vcry short ( 1- 3 t!lln) and much shorter than hypan-
thium (25-60 mm). Pdals 5. int~nsc: pinkish-purple w ith VI.!l'y dark 
S. Mr. .I. Bot. 2000. 66( I) 
Figure 9 (il'ograph ical distrihut ion of P. serkl/oliulII , 
purple I1wrki ngs, posterior IWo longer and much \vider than anterior 
three. Fl'rti k :-.tamens 7. 
Geographical distribution (Figure 9) 
{) ,)"(!/"fd/O{,IIIII has a very restricted distribution and is mainly 
centred around Spektakelberg Ileal' Springbok. This area receives 
an annLla l rainfall of 100 to 200 mOl during winter. It has been 
reported to grow on granite, gneiss Of deep sand . 
Selected specimens studied 
- 2lJ17(Springbok): Gocdcmanskraal (- Be). Drege S. 11. (G 1. K. L !. 
MEL. MD. DXf. P. PRE. S. SAM): 21 km from Springbok to 
Spl'ktakd ( - 1)/\), Boucher 7(J (STEU): 22 km from Springbok to 
Spcktakcl ( - DA). Fischer -: (STEU): Spektakel Pass (- DA), Burgers 
20 j (STU :): rsterhuysen 572! (BOL): Fischer !O (STEU): Gold-
Naif }-9'; ((iRA. PRE): Herre: S . Il. (BOl): r'an der Wall 955 
(STEll): 111.:<lr Narks (-OA ). 1 '01/ der Aferwe ISO (PRE): hel\veen 
O'Kier and Naries (- DA). Bollis 1 I 1-1 (BOL. P): near Wildepaurde-
IHlt:k (- DC). /)ryjJlOut 13 7 9 (STEU); Messelpad (- DC). Rauh 3695 
(PRE). 
7. Pe/argonium fu/gidum (L.) l 'Herit. in Aiton ' s Hortus 
KeIVensis L 2: 422 (1789); Willd.: 684 (1800); Desf.: 455 
(1 8091 : Willd .: 7 11 (1809); Sweet: 69 (1821); DC.: 663 (1824); 
Hollingg 90 (1824); Harv.: 275 (1860); Knuth: 360 (1912); 
Marloth: 90. t.31 ( 1924); Hutchinson: 86 (1946); Eliovson: 48 
( 1972): Mason: 134 (1972); Van der Walt: 16 (1977); Le Roux& 
Schclpe: 96 (198 1). !conotype: Dillenius, Hortus Elthamensis 
Vol.l : t.130.tig.157(1732). 
(;eranilllll 1i1~l!,idl/1Il L. : 676 ( 1753); Burm.f: 40 (1759); L.: 1141 
(1759): Thunb.: 115 ( 1800); Andr.: without page numbers 
(18051 ; Jue l: 202 (1918) . 
r()~vllc/illlll lii/Xidum (L. ) Eckl. & Zeyh.: 67 ( 1835). 
Cie:raniospenllllmflllgidunl (L.) Kuntze: 94 (189 I). 
Diagnostic features 
Sparsely hranched. scandent. evergreen subshrub. Stems relatively 
thin. otten scrambling. young stems subsucculent becoming more 
\\ondy \\ ith age. Leaves oblong-cordate. sericeous and g landular; 
lamina pinnatilobate to pinnatifid, segments oblong~cord i form in 
outlint:. lr!'l.::gularly inc ised; pet ioles slightly shorter than laminae, 
bases sometimes persistent: stipulcs sometimes persistent. Pseudo~ 
umbels -1--9~llo\\'ercd. Pedicel (4- 10 mm) rdatively short and much 
shorter and tbm!1cr than hypanthium (20-25 mm). Petals 5, scarlet or 
carmine. sharp ly retlexed, posterior two with darker markings and 
much \\ ider than anterior three. Fertile stamens 7. 
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Geographical distribution (Figure 10) 
P fidgidun1 has a wide d istribution along the west coast of South 
A frica. It has been collected frol11 the Orange River southwards 
to the Cape Peninsula in a strip of usually not more than 100 kill 
wide. It is particularly common near the coast where it grows 011 
established sand dunes. The rainfall in the distribution area var-
ies considerably from less than 100 to 1000 min per annllill dur-
ing the winter months. 
Selected specimens studied 
- 2816(Oranj emund) : bdwccn Grootdenn and Port Nollotb {-DAl. 
('erdnorn & Dyer 1853 (PRE). 
- 2916(Port Nolloth) : 20 km N of Port No lJ oth (- 130), Dyer 38-16 
(PRE). 
-2917(Springbok): 27 kill E of Port NoJloth (-eC). j '(/n del" Walt 
S./L (STEU). 
-3017(Hondeklipbaai) : Kill ian Pass (- BA), DrljJhollt 13·/9 
(STEU). 
-3018(Kamicsberg): ncar Garics (-CA). Rodill 1387 (BOL. PRE). 
- 3019(Loeriesfontein): Augrabics Poort (- DB). Bolus ./-19 (E. 
PRE. Z). 
- 31 18(Vanrhynsdorp): 11 kill from Vredcndal to Lutzv ille (-t~B). 
Vall der Walt 76./ (STEll) . 
- 3119(Calvinia} : Doorn River (-AA ). Schlechter (BOl, PRE). 
-3218(Clanwilliam): leipoldtville (- AB), ( 'an cif!!" Ira/l 596 
(STEll). 
-3317(Saldanha): Saldanha Bay (- BB). Parker 4620 (PRE). 
-3318(Cape Town): Yzcrfontcin (-AC). I'an der Walt -1-19 
(STEll). 
- 3418(Simons Town ): ;;teenberg's Cove (-AS). Leighton (0) 
(IlOL). 
8. Pelargonillm stipu/acellm tL.f.) Willd ., Caroli a Linne Spe~ 
cies Plantarum Vol. 3: 655 (1800); Persoon: 229 (1806); G. Don: 
726 (1831) ; Harv.: 280 (1860); Knuth: 378 (1912); Van der Walt 
& Vorster : 135 (1981); Marais el al. : 575 (1981) .Type. - Cape 
Province: without precise locality, Thunherg in herb . Thunberg 
15657 (UPS, lecto.I). 
GeraniulIl slipuiaceulIl L.r.: 306 (l78ll; Thunb.: 114 ( 1800). 
G. pallens Andr. (1805) . 
P. ovatostipulatum Knuth: 379 (1912); Compton: 295 (1931); 
Marais el al.: 574 (1981]. Type. - Cape Province: 'bei Matjes-
fontein" AlacOwan f80B (K, lecto.! ; G!; SAM!; Z!) . 
Figure 10 Geographical distribution of P. lulgldum. 
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Figure II P stipu{aceum. A. flowering branch xl; B. petals x l; C. gynoecium x4; D. andro~cil1m x4: E .. nranch with pcrsistant st;pu!cs 
and kilf bases x I. 
Diagnostic features (Figure 11) 
Sparsl!ly hranched. decumbent, deciduous subshrub. Stems sueclI-
k nt. smooth except for persistent stipules. Leaves pinnatifid to pin-
natilnhc.:lI. hirtd lous and glandu lar: lamina cordiform in outline; 
pClwk ca the same length as lam ina: stipuJes conspicuous (some-
11Illes kss 50). carti laginous. ivory white when dry. rersistent. 
shorter than hypanthium (40-60 mm). Petals 5. light yellow. seldom 
white; posterior two without markings and sligh tly larger thun 
anterior three: anterior three with dark pink lines. Fertile stamens 7. 
Geographical distribution (Figure 12) 
P. slipulaceum is widely distributed in the Northern and Western 
Cape. It has been collected from the Richtersve ld south-east-
S. Mr. J. Bot. 2000, 66( I) 
Figure 12 (icographical distribution of P. slipli/aCI!IIIII 
wards to the vicinity of the Witteberg Mountain Range near 
Matjiesfontein. This area receives an annual rainfall of 100 to 
200 III III , mainly during winter. P. slipulac:eunI is usually found 
between rocks. often wedged into crevices. It commonly occurs 
on fairly heavy soils derived from shale. dolerite or tillite. 
Selected specimens studied 
- 2817{V illnlsdrit); near Lckkersing (--ee). Sc/iol/kcn 168 (STEll). 
-JOt 7( Ilnndckliphaai): Ellcnhoog (- UB), Lslerhuysell 23606 
(IlOL). 
-3018(Kalllicsbcrg): Studer's Pass (- AC), ScllOnken /61 (STEll). 
-31 19(Calv inia): Driefontcin (-AD). Acocks 1861'"1 (PRE). 
- 32 t8(Clanwilliam): Clanwilliam (- BB). Bolus W).J8 (BOL). 
-3219(Wurrcrtal): Algeria (- CIl). /lugo 7.F (STEU). 
- 3220(Suthcr land): V~r!atcnkloof (-DA). Leightoll 318- (BOLl. 
-3320(iV!onlagu): Memorial (- AB). !'an de,. Wall orr (STEtJ): 
Ma~iicsronlcill (- BA), M(lcOwan 1808 (G. K. SAM. Z). 
9. PelllrKOniunl pule/leI/lim Sims in Curtis's Botanical Maga-
zine Vol. 15: t. 524 (1801); Persoon: 228 (1806); Ait.f.: 165 
(1812); Sweet: 31 (1821); DC: 665 (1824); Harv. : 281 (1860); 
Knuth: 379 ( 19 (2); Elioyson: 48 (1972); Vorster: t. 1669 (1973); 
Van der Walt: 36 (1977); non Willd. : 47 (1813). (conotype: Sims 
in Curtis ' s Botanical Magazine VoU5: t. 524 ( 180 I ). 
G(!ran;ul/1 Imlchel/lflll (Sims) Poir.: 758 (18 I 2). 
Figure 13 Geographical distrihution of P. fJlIlchcllum. 
Geraniospernlllnt plilchellllm (Si ms) Kuntze: 95 ( 18911. 
Geranillm ph:tum A ndr.: t. 168 ( 1801 ). 
41 
Pe/argonium pic/11m (Andr.) Pcrsoon: 226 (1806). JcOtlot~p\:: 
Andr .. The botanist"s repository. VoU: t. 168 (I SO II . 
Diagnostic features 
Erecl to procumbent. deciduous suhshruh. SIt.:1l1S n:latiH~I~ "hurl. 
young stems succulent hecoming more \\'ondy \\ ilh age. Cll\ ered 
with remains or petioles and stipuks. Leaves simple. ImS1Jll.' ,llld 
glandular: lamina irn.:gulariy pinnatilohaLc hl pinnatilid. 
ohlong-ovale in out line: pctiok sh0!1er than lamina. hase~ rl.'r:-'l~tell1. 
stipules consp icuous, mcmhranous' and persistent. PseudO-lllllhL'\:-. (1 
2S-/lowered. Pedicel (2-9 mm) much shortcr than h~ Pillltlllll1T1 (2~ 
50 mill), Pdals 5. \vhitc : postcrior t\\O \~ith or" it hou! red 111<1rk111g:-. 
anterior three \vith rcd markings and sligh t l~ sma!!..:r than push:rior 
two. fertile stamens 7. 
Geographical distribution (Figure 13) 
P plIlchellunT occurs in the north-western part of the :\orthern 
Cape. Its distribution area stretches from near the Orange Ri\'cr 
in the district of Springbok southwards to Nmverus. Thi s arC,l 
receives an annual rainfall of 100 to 200 mm during wl11tcr I' 
pulchellunT is often found on granite outcrops in sandy soils. 
Selected specimens studied 
-2917(Springhok): Stcinkopr( -i~D) . . 1 fe.l 'I.!r 6519 (PRI': ): Spek.lakcl 
Pass (- OA). "a/1 da Walt 95-1 (STEll): f.)ridlzIJIlI :;-5fJ. :; -,\,'-J. 
(STEll). 
- JOI7(Hondeklipbaai); 24 km from Walkkraal 10 Sprint!hllk ( 
Be). I.'an da Waft -8- (STEll): Brakdam (- BD). COIH/){(lJ] 1 {3-n 
(NBG). 
- 3018(Kamiesberg); Stud~r's Pass (- ACt l'on dt'!' rtd, .\ /I 
tSTEU); 9 km from Biller/tl!1tein to Pofaddcr (-CD). T/w/II/)SO/l 31)1 
(PRE) 
- 31 18(Vanrhynsdorp); Kocdfonlcin (-A:\). 1·01/ der II '(111 
(STEU): NU\\crus (- DA). Schlecllil.!r II{){)'" (HOL: F: r-.IO./) 
10. Pelargonium appendiculatu11l (L.n Willd. . Spec ieS 
Plantannn 3: 651 (1800); Pcrsoon: 228 (1806): DC.: (,(, 2 (t8241 : 
Spreng.: 53 (1826); G. Don: 736 (1831); Steud.: (,77 (t X~OI. 
Steud.: 283 (1841); Harv.: 270 (1860): Knuth : 349 (19121: \'al1 
del' Walt & Vorster: 7, 1988). Type - 'Habitat in Africtl· sub 
LINN 858 .92 (LINN, Iecto. I). 
Geranium appendiclIlatul11 L. f.: 304 ( 178 1) ; ;-" lurra~: 61 X 
(1784); Cav.: 262, t. 121. f. 2 (1787): Thunb.:1 16 (18001: 
Thunb.: 529 (1823). 
Ifoarea appendicu!ata (L. f.) Eckl. & Zeyh : 65 ( 18J5). 
Gemniospermllm appendiculalul11 (L . f.) Kuntze: 94 ( I X( 1). 
Diagnostic features 
An aromatic geophyte ISO-JO() mm [all \\ hen in I1m\ CL II IIh a tur-
nip-shaped root forming numerous ",tem-growing POlllls in \\Ilier 
plants. becoming clumps up to SOO mm in diamcter. Branche:-. and 
tuhers covered \v ith tlaking pcridenns. Lcan!s gre~ ish gl\· .... n. 
densely villous intcrspcrscd wilh g landular hairs: lam ina elhpuc t\l 
ovatc in outline, irregularly hip in nati sed or trip i nnatis~e[ : re[wk 
more or less the same length as the lami na. hascs pers Istent. st ipuk:-
very conspicuous. ohlru!late or car-shaped. persish::nt. In!lnfesCl.:nl'L' 
scape 10-30 mm long. branched. hearing 2-3 pseudo-umhds \\ till 
(4- )6- 15 flowers each: pcduncks 40--- 140 111m long denscl~ l'(1\ ered 
with short glandUlar hairs in terspersed w ith long soli palenl 
non-glandular hairs. Pedicel ca. O.S mm long. HypanthlUm 60- 1 O(l 
mmlong. indumcntum as on peduncle. Petals 5. pale ~cllO\\. ]1<1lenl 
during anthesis; posterior t\\O spathulatc with sma I! pale pmk 01 
dark red blotches in the centre. 17- 23 x 4- 7 mm: ante rior thre~' 
Iigulate, slightly smaller than the posterior t\\'o. Ft:rtile slamens ) 
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Figure 14 {it;ograrh ical d istri but ion of P. "p{J(!IIlIIClIlalum. 
Diagnostic features and affinities 
P appendiculallll1l is charac terized by the exceptionally large, 
ca r- shaped slipules. hence the speci fi c epithet. Secondly the 
branching tu ber, fOfming numerous stem-growing poi nts, is also 
a disti nctive character. This extens ive branching is probably 
stimulated by the grazing of sheep and antelope, and plants form 
cl umps up to half a meter in diameter. The annual increments, 
terminated by leaves, are clearly distinguishable on these 
branches. /, (/ppelldiclllallllll has pale ye llow, spathulatc to ligu-
late peta ls . The hypanthia of P appemlicli/alu/11 (60- 100 mill) 
are exceptionally long. 
Geographical distribution (Figure 14) 
p appel1dicu/ll/um is known from a small di stribution area along 
the Langvle i river near Leipo ldtville. It grows in deep coastal 
calcareoll s sands in wes t coas t strandveld in an area wi th an 
annual rainfall of 200- 300 I1Ull. It flowers from September to 
October. 
Specimens studied 
- 32 18 (Clan w illiam): Farm Langdam. Graa fwale r (- AI3). Engel. 
brecht S. II. (STEU): Lange: va ll ey (- AB). Thullb.:rg S.1l. (Sx2. UPS): 
Ed/on & /.eylzer 5n3 (G. K. L. MEL. MO. P. S. SAM. TCD. Wx2. 
WU. Z): along Langvlei near L l.!ipoldtville (-AB). rOan der Wall 
1.J29. 1·130 (STEll ): Dc Brug. Clanwillimn (- BB). Adamson S.11 
(BOL): l3ergvalJey (-Be). Zeyher SO./O (PRE): O lifantsriv ier. near 
Brakt'ontc: in (- BO). Drege S. II . (MELx2). 
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